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DETAILED ACTION 



Specification 

1. On p. 8, 1. 16, the examiner believes "170" should actually be --107-. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-5, 8-11, 13-19, 22-25, 27, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over EP 1 006 351 (hereafter "EP '351") in view of Anzai (USP 4,112,893) or 
Kunimoto et al (USP 6,673,223), and Skoog (Principles of Instrumental Analysis, 1998, pp. 53- 
55) or Kato et al (USP 5,672,81 1), and Shirai et al (USP 5,150,189) or Stetter et al (USP 
5,331,310). EP '351 is the EPO equivalent to the two US teachings of Hada cited by the 
applicant in the IDSs, but unlike the Hada teachings, it qualifies as prior art under 102(b). 

4. EP '351 discloses a gas concentration measuring apparatus comprising a gas sensor 100 
configured to measure a specified gas component and a measuring substrate where an electric 
circuit is formed, where said electric circuit being electrically connected to the gas sensor and 
including a signal processing circuit. See fig. 1 and paragraphs 0018 and 0039. Said circuit 
would inherently terminal (Vb, Vc) connected to the gas sensor, a conductive pattern portion 
having conductivity (e.g. the remaining electrical lines of fig. 7), an electrical component (e.g. 
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211, 221) mounted on the conductive pattern portion, and a signal input pattern constituting the 
signal processing circuit. See the circuitry of fig. 7 as well as paragraphs 0018 and 0039 that 
disclose that all the sensor circuitry is built upon the measurement substrate. EP '351 does not 
explicitly disclose a number of the additional features of the claims, in particular the high input 
impedance, the potential difference of 2 V or more, and the guard pattern. However, these 
various additional features of the claims are conventionally utilized in electronic circuitry and in 
prior art sensors as discussed below. 

5. With respect to the use of the connection terminal has an input impedance of 500 k£l or 
over. Anzai teaches that the input impedance for a gas sensor circuit should be high (including at 
least 1 MQ.) to as to have the input impedance of the circuit better match the impedance of the 
gas sensor, especially at low temperatures. See the abstract and col. 2, 11. 20-27. Kunimoto 
teaches that voltage measuring circuitry for gas sensors (EP '351 determines current by voltage 
measurements) should have a high impedance in comparison with the electrodes or, otherwise 
the voltage measurement will draw excessive current from the sensor. See col. 8, 11. 52-59. It 
would have been obvious to one of ordinary skill in the art at the time the invention was being 
made to utilize the teachings of either Anzai or Kunimoto and utilize a high input impedance 
(including over 500 kH) for the circuitry of EP '351 so as to better match the impedance of the 
sensor and to ensure that excessive currents are not drawn from the already low current sensor of 
EP '351. With respect to the signal input pattern having an impedance that is less that 10% of 
the connection impedance, EP '351 already stresses that the conductive elements of the circuit 
are conducting low current signals (paragraph 0038). Because current flow will be inversely 
proportional to the impedance of the conductive elements (via Ohm's Law), one would have 
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been motivated to utilize low impedance conductive elements in order to maintain the sensor 
signal. This coupled with the already set forth motivation to utilize very high impedance input 
terminal (see Anzai and Kunimoto above) would lead one possessing ordinary skill in the to 
utilize signal input patterns that have an impedance that is at least less than 10 percent than the 
high input impedance and less than 2 k£2 in order to keep the measurement signal with as high a 
current level as is possible. 

6. With respect to the presence of a different potential pattern having a potential difference 
of 2 V or over from the signal input pattern, EP '351 does not explicitly disclose the voltages 
being applied to the various circuitry elements. However, EP '351 discloses the use of 
operational amplifiers (211, 221) and Skoog teaches that operational amplifiers require an 
external power supply to operate, which is typically ±15 V DC. See pp. 53 and 54. 
Furthermore, EP '351 also includes the heater circuitry on the substrate (paragraph 0039) and 
Kato teaches that heaters are conventionally supplied with 12 V of power. See col. 16, 11. 34-38. 
It would have been obvious to one of ordinary skill in the art at the time the invention was being 
made to utilize either of the teachings of Skoog or Kato to the apparatus of EP 4 351 so as to 
provide the power source for the operational amplifiers or the heater to the substrate containing 
the operational amplifiers and heater controls. With respect to a potential difference of 2 V or 
more, the voltage being applied to the signal input line would be much less that 12 or ±15 V (see 
Kato, col. 15, 11. 42-47 where only 450 mV of potential is generated at the measuring electrode), 
and at least 2 V or 4V of difference in voltage would clearly be present. 

7. With respect to the presence of a guard pattern, this is also a conventional practice known 
in the prior art. In particular, both Shirai and Stetter teaches that guard patterns having potential 
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substantially equal to the potential of the signal line (i.e. a potential difference of less than 0.5 V 
or 0.2 V) can be utilized for sensor signals so as to protect them from electrical interference. See 
the Shirai abstract and Stetter, col. 5, 11. 10-12 and col. 6, 11. 3-22. It would have been obvious to 
one of ordinary skill in the art at the time the invention was being made to utilize the teaching of 
a guard pattern for sensor circuitry of EP '351 so as to protect the small sensor signal from 
electrical interference. 

8. With respect to the further conductive pattern, any number of the conductive patterns 
shown in fig. 7 of EP '351 would read on the specified conductor. With respect to its specified 
impedance, as discussed above, all these various conductive elements should have negligible 
impedance in order to effectively transmit the small currents of EP '351 through the circuitry. 
An impedance of less than 500 Q would have been an obvious choice of pattern having 
negligible impedance. 

9. With respect to the guard pattern having a potential in the range of 80 to 120 percent of 
the potential of the signal input pattern, both Shirai and Stetter teach that the potential of the 
guard should be at the same potential (i.e. 100 %) as that of the signal pattern being protected. 
See the discussion above. 

10. Claims 6, 7, 20, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
EP '351 in view of Anzai or Kunimoto, and Skoog or Kato, and Shirai or Stetter as applied to 
claims 1 and 15 above, and further in view of Varker (USP 4,030,190). 

11. With respect to the claims, the references set forth all the limitations of the claims, and 
EP '351 further set forth that the circuit could be constructed with a multilayered board 
(paragraph 0039). However, that doesn't explicitly anticipate the use of either a substrate being 
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between the signal input patterns and the different potential patterns (claims 6 and 20), or a 
plurality of conductive and insulating layers alternately laminated with each other (claims 7 and 
21). Varker explicitly recites that multilayered circuits comprise substrate elements 1 1 placed 
between different conductive patterns (15, 17, 19) and comprise conductive layers and insulating 
layers alternately laminated together and provide higher density of circuits than is possible with 
single layer circuits. See fig. 1-5 and col. 1, 11. 1 1-19. It would have been obvious to one of 
ordinary skill in the art at the time the invention was being made to utilize the teaching of Varker 
for circuit of EP '351 in view of Anzai or Kunimoto, and Skoog or Kato, and Shirai or Stetter in 
order to garner a higher density circuit. 

12. Claims 12 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP '351 
in view of Anzai or Kunimoto, and Skoog or Kato, and Shirai or Stetter as applied to claims 1 
and 15 above, and further in view of Mochizuki et al (USP 5,078,855). 

13. The references set forth all the limitations of the claims, but did not explicitly recite the 
presence of circuit elements having portions with an insulating coating and portions with an 
exposed portion. Mochizuki teaches that circuits should be covered with an epoxy layer except 
for at the location of the connecting terminals for the circuit presumably to protect the circuit 
from deterioration and interferents. See fig. 5 and col. 3, 11. 64-68. This would read on the 
defined portions having an insulating coating and portions having an exposed portion (i.e. where 
the connecting terminals are). It would have been obvious to one of ordinary skill in the art at 
the time the invention was being made to utilize the teaching of Mochizuki for the apparatus of 
EP '351 in view of Anzai or Kunimoto, and Skoog or Kato, and Shirai or Stetter in order to 
protect the circuit from deterioration and interferents. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj Olsen whose telephone number is (571) 272-1344. The 
examiner can normally be reached on Monday through Friday from 8:00 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached on 571-272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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